Somatosensorimotor function of the superior colliculus, somatosensory cortex, and lateral hypothalamus in the rat.
The role of the superior colliculus in multimodal sensory function is unsettled, in large part because a clear distinction between the somatosensory effects and the postural/motor effects of damage to the deep layers of the superior colliculus has not been obtained. Unilateral lesions of the entire superior colliculus impair orienting of the head and eyes to tactile, visual, and auditory stimuli presented on the side of the body contralateral to the lesion; however, even in the absence of sensory stimulation animals with such a lesion tend to circle ipsiversively and fail to make contralateral head movements. To determine whether or not unilateral damage to the superior colliculus produces a somatosensory asymmetry independently of head movement/circling biases, a neurological test was used in which lateral head or trunk movements were not required. Small pieces of adhesive-backed paper were attached to each forelimb and the latencies to contact and remove the stimuli were recorded. A battery of standard neurological tests was administered as well. The entire superior colliculus was removed unilaterally, and for comparison, the sensorimotor cortex or lateral hypothalamus were damaged in additional groups. Lesions of the superior colliculus produced the expected deficit in contralateral orienting and ipsilateral circling/postural biases, but failed to produce a somatosensory asymmetry in the head movement-independent sensorimotor test. In contrast, both sensorimotor cortex and lateral hypothalamus lesions produced a severe asymmetry in the head-movement-independent sensorimotor test. We conclude that the superior colliculus is involved in the control of lateral head movements and that its role in somatosensory function is fundamentally different from that of the sensorimotor cortex or lateral hypothalamus regions.